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Korea Best for World Best
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0 If the only product we developed becomes the
best in Korea, We are a company that makes
) the world's best products.
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31 @A0HILYHHE * Manufacturing of non-oxidized graphene
* Development of related materials and products
o * Antistatic materials, antistatic solution, and
AHE20F | related products
5 IR (MMFTL ASTIASHO 2149) = oo A
* High efficiency heat dissipation materials,
heat dissipation paste, and related products
* Polymer fusion materials, super capacitors, etc.
SR 2016. 09. 01
- Non-oxidized graphene and antistatic coating
= AL materials
OIXI2| A 24 * Non-oxidized graphene-based thermal conductivity
materials for high heat dissipation
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[ KB-ELEMENT’s project specially designed for inactive graphene ]
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Classification
Electrical Conductivity
Electronic Mobility
Strength

Thermal Conductivity

Transmittance

Stretchability

Descriptions
100 times greater than copper (Cu)
100 times greater than semiconductor silicone
200 times greater than steel
Twice as high as diamond (approx. 5300W / m + K)

Light mostly transmitted; transparent and properties
unchanged (97.7%@450nm)

Hexagonal net-shaped; stretchable up to 20%
of it own area

Classification
Carbon type
Type
Layers
Size (D50_um)
Defect (ID/1G)
Oxygen Contents (%)
Conductivity (S/m)

SSA (m/g)

HPGR
High Pure Graphene
Solution or Powder
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About 1
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Graphene+CNT.
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- HPGR(High Pure Graphene)

[ Manufacture of non-oxidized graphene ]
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[ The Competitiveness of KB-Element ]
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[ Antistatic Technology? ]
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* Accredited test evaluation: Korea Polymer Testing Laboratory

[ PRODUCT > Antistatic Coating Solution ]

Graphene Hybrid A Graphene Hybrid B i i
GRAPHENE Hybrid Solution

Binder type Epoxy Silane
Bl |
Shelf-life 3-months (@RT) / 6-months (@4C) 3-months (@RT) / 6-months (@4T)
Coating period 6 - 2 months 6 - 2 months
Aluminum Anodize Aluminum Anodize
Substrate

(Black Ceramic, Raydent, Stone Plate) | (Black Ceramic, Raydent, Stone Plate)

Hardening time 6H (@RT) or 1H (@80T) 8H (@RT) or 1H (@80T)
Dry time 30 min 30 min - Superior antistatic effect compared to CNT coating
- Stable conductivity of 105 ~ 108 Q@
Surface Resistivity 1076 ~ 1019 Q/SQ 1074 ~ 1078 Q/SQ - Increased coating stability compared to CNT coating
- Available coating on various substrates such as
Hardness HB 9H Ceramic, Al Anodize, Polymer Substrate
- Have Antistatic, conductive performance at the same time
BT © X - Stable due to reduced particle generation
Vegi: edaERER <120°C <200°C - Electrostatic half-life performance with in about 2 seconds
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1. Z%1E G/Filler, Encapsulant
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02. Thermal Grease, TIM Pad
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CLASSIFICATION UNIT KBE-TGFS1080 | KBE-TGFS3080 | KBE-TGFS6090 CLASSIFICATION UNIT TPDS1060 | TPDS3080 | TPDS6090 | TPDS9094 UNIT TPTS1060 TPTS2085
Thermal W/mk
conductivity Thermal Viscosity 3,100/2,800 | 35K/20K/32K
Conductivity W/mK 1.0 3.0 6.0 9.0
Viscosity | o s | 10000-20000 | 10000-20000
(mixed)
Hardness Shore A 55 50
Hardness Shore 00 20~30 30~40 Hardness | Shore00 | 20~30 | 40~50 | 60~70 | 85(+10)
Development Thermal
Volume conductivity WimK 0.7 20
resistance Qcm 1x1014 1x1014

Flame rating UL-94 V-0 V-0 V-0 V-0

Flammability uL-94 V-0 V-0 Flammability uL-94 V-0 V-0



CIAZSI0, JHY, B I

oE = Bottom Chassis, 0t2%&, ZTH& LEDH I 2 XK, 61L&, Jl&t
LED (IEHZ 5tRE SMPS Heatsink S &2 EH| Themal Interface
R .
Materials(TIM)

N\ J J _/

HIEHI/ BHIQ S WEATH XISKt/ HHE 22 W
- CPUO| ZHEE (AX - ACF, HIZ ESS & ATH - J1Z TIM (HHE{2] CELL Type)
- EHIHO Mty - JAZH0I(LEDS) & ATH * Inverter, Power supply,

- AP CHIP (A%l 9X ) LED Head lamp & A TH
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[ Automotive / HHE{ 2] S ATH ]

[ KB-ELEMENT Product Applications ]
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